Materials and Methods

General
Analytical thin layer chromatography (TLC) was performed on commercially prepared silica plates (ChemSupply Silica Gel 60 0.20 mm F254). Flash column chromatography was performed using 230---400 mesh Kieselgel 60 silica eluting with distilled solvents as described.
Solvents and reagents were purchased from Sigma-Aldrich and ChemSupply and used without further purification. Solvents for anhydrous reactions were distilled and dried accordingly. 1 
Differential scanning calorimetry
DSC thermograms on warming were obtained with TA Instruments DSC 2920 Modulated differential scanning calorimeter using 5-10 mg of sample in hermetically sealed aluminum pans. Octyl (thio)glycosides were studied as neat samples and as 20% (w/v) aqueous solutions.
For solutions, the samples were warmed from -120°C to 25°C at 5 o C/min with one-minute equilibration times at the end points. Neat surfactants samples (5-10 mg) were hermetically sealed in aluminum sample pans and cycled between 25 o C and -160 o C at a rate of 10 o C/min, with one-minute equilibration times at the endpoints. For all samples, measurements were made on several (at least 2) successive runs to confirm the consistency in thermal behaviour.
Tg values were interpreted as the extrapolated mid-point from the inflection of the curve. 
Cell permeability studies
An aliquot of cell suspension (50---100 μL) was added to each well of a micro well plate. After the cells settled, the thioglycoside samples were added as small droplets slowly through the side walls of the wells avoiding any violent perturbation to the cell solution to ensure elimination of imaging ambiguities. Samples were prepared in RPMI1640 cell medium and used for cell perfusion with final concentrations 0.65M and 0.33M. For each sample and perfusion experiment, fresh cell suspensions were loaded to the micro wells from the incubator.
The cell volume excursion history was recorded with live cell imaging using video microscopy.
Video was recorded at 20 frames / second until osmotic equilibrium was obtained. All perfusion images were captured for at least 5---10 minutes at room temperature (~22 o C). An inverted microscope (Olympus IX71 inverted optical microscope) equipped with a CCD camera at 1024×1024 resolution and a CMOS sensor (Mikrotron MC1362) was utilized for visualization.
Automated time-lapse image acquisition was used for periods of up to 15 min under the control of StreamPix software (NorPix, Montreal) to capture the cell volume excursion history.
The captured video was converted into image frames by exporting the full sequence at 1 frame/sec. Cells were cropped from each frame of the image. Images were extracted and processed using ImageJ (https://imagej.nih.gov/ij/). Several images were analyzed at regular time intervals to understand the volume response (shrinking and swelling) of the cells. The areas of the selected cells were manually measured using oval/free hand selections. Radii and normalized volumes were calculated assuming the cells to be spheres.
Ice recrystallization inhibition (IRI) analysis
The ice recrystallization inhibition (IRI) activities of the thioglycosides were measured using the splat cooling assay. 
Synthesis
Scheme S1. Synthesis of n-octyl (thio)glycosides 1-4.
General method 1 ---synthesis of O-glycosides. 2 The synthesis was adapted from a procedure by Lindhorst and co-workers. 2 To a stirred solution General method 2 ---synthesis of S-glycosides. 3 The synthesis was adapted from a procedure by Wynberg and co-workers. 3 To a stirred solution of the sugar pentaacetate (2.0 g, 5.1 mmol) in dry CHCl3 (10 mL) under N2 atmosphere was added 1-octanethiol (890 µL, 5.12 mmol, 1.0 equiv) followed by BF.Et2O Compounds 2α-Ac and 2β-Ac were synthesised according to general method 1. The anomeric mixture (2:3 α/β) was purified by flash chromatography as described to yield the pure αanomer (2α-Ac, 0.61 g, 1.32 mmol, 26%) and pure β-anomer (2β-Ac, 0.90 g, 1.93 mmol, 38%) as a colourless syrup. Compounds 4α-Ac and 4β-Ac were synthesised according to general method 2. The anomeric mixture (~2:1 α/β) was purified by flash chromatography as described to yield the pure αanomer (4α-Ac, 1.24 g, 2.60 mmol, 51%) and pure β-anomer (4β-Ac, 0.85 g, 1.78 mmol, 35%) as a colourless syrup which slowly crystallized on standing in the refrigerator. 
